DIALOG (R) File 351 : DerwenWWPI 

(c) 2002 Derwent Info Ltd. All rts . reserv. 



010448408 **Image available** 
WPI Acc No: 1995-349725/ 199545 
XRPX Acc No: N95-260614 

Solar battery circuit for household appliances - has solar battery which 

uses its power output to drive motor of fan 
Patent Assignee: KYOCERA CORP (KYOC ) 
Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

JP 7240532 A 19950912 JP 9430297 A 19940228 199545 B 

Priority Applications (No Type Date) : JP 9430297 A 19940228 
Patent Details : 

Patent No Kind Lan Pg Main IPC Filing Notes 
JP 7240532 A 5 H01L-031/042 

Abstract (Basic) : JP 7240532 A 

The circuit has a solar battery (1) and a motor (3) connected in 
series with an adverse-current prevention diode (2) . This motor drives 
a fan (4) to prevent the temperature rise of the solar battery. 

Meanwhile, the solar battery provides the power which can be used 
to operate the motor while supplying a load (H) and a storage battery 
(B) . 

ADVANTAGE - Provides optimum and automatic forced cooling, provides 
simple composition and operates according to sunlight intensity. 
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(54) SOLAR CELL DEVICE 
(57)Abstract: 

PURPOSE: To provide an excellent solar cell device 
which is simple in structure and forcibly cooled down 
constantly utilizing solar energy so as not to rise in 
temperature. 

CONSTITUTION: The output circuit of a solar cell 1 and a 
drive circuit 3 which actuates a cooling means 4 that 
restrains the solar cell 1 from rising in temperature are 
connected in series through the intermediary of a reverse 
current check diode 2, wherein the drive circuit 3 is 
actuated by the output of the solar cell 1 to drive the 
cooling means. 
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damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 




[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to suitable solar-battery equipment to prevent the 
[0002] S ^ USin§ ° Perati0n CirCUitS ' SUch as a fan ^ a bulb 

A ° f P /° r Art i Solar - batter y cooling-system S4 which formed the forced-air-cooling 
system as shown in d^awmg4 conventionally is used. This solar-battery output circuit P4 consi ted of 
antisuckback diode 52 grades prepared in the solar cell module (following, solar bStery ,5 ^ temperaLe 
sensor which was contacted to this ] TS, anode plate [ for supplying an output to a load H andBalterT 
] \ f °l°T g >y md A cathode (following, -) external output terminals 53 and 54 and Snode^tateSf 

[0004] Since the photoelectric conversion efficiency of a general solar battery is usually at about about 

ffiS^ ° f 3 P ° 1WS,al Si «- characteristics « iike 

Pm(t)=Pm (L/1000) (1+a) (t-25) ... (1) 

w C ' ^ j-/" 1 ^" ; ^l maximum 0utput in case the temperature of a solar battery is t ** WTm ■ Standard 

foZtT S ° lar radiati ° n intCnSity ' 1000 W/m2 and an air [ theTmp^re^f 

a solar battery ] 1 .5) Maximum output WL ; Solar radiation intensity W/m2a ■ Temperature ^efficient 

21 ; t6 " P f atUrC [ ° f ' bmery ] ** " USUa11 * ~ a t-peratuTe «x^«tT5^^tTs^ 
T s ° f a S ° lar batter * on ^ basis of th * case where the temperature of a soil batterv 

de cen of s dont^To/' 18 ^ 25. 0 " 51 % *" ° f the ^ wi » be done > - d itS^.^ 
rnnIS? ' increase of the output will be done 

[0006] For this reason, as shown in drawing^ from the former, when the forced-cooling system C4 which 
*?, ^ T rt / r ° m the solar - battei y output circuit P4 was formed and iZ ^tempemmre of a 

ten's to belwe^f atnSVhT^ ** «* tcinpcn^SS^Vl 

renas to be lowered [ attempt ] by this, and is going to increase the output has been made And the 

maximum output Pm (t) was greatly fluctuated with the solar radian^intemi^SSn^ Le g rade 

58*^^^ 1 °/ a SOl T ^ 51 ^ * e Eradiation mZ^ C ^I 

nf ■ £ !S P erature sensor TS, etc. are provided so that motor 56 grade may not operate [ the grade of a rise 

: 0 f ^;;tr ( ;rSa L tempera,ure ^ ,he m — — pm » j *£„ilt 

[0007] Moreover, when the solar radiation intensity of a summer of the temperature rise of a solar battery 



is strong, the skin temperature of a solar battery becomes 60 degrees C or more, and, in the case of a 
polycrystal Si solar battery, what falls to 10% or less is not rare [ the conversion efficiency ]. Then, in 
order to make this temperature rise ease, what a radiation fin is prepared, or a cooling air course is 
prepared, and raises heat dissipation capacity to the rear-face side of a solar battery is performed. 
[0008] Moreover, a water jacket or the water-cooled tube was arranged in the rear-face side of a solar 
battery, and especially, in condensed type solar-battery equipment, for the water cooling, since 
refrigeration capacity is high, generally, preventing the temperature rise of a solar battery with water 
cooling has been performed from air cooling. 
[OO 09 ] 

[Problem(s) to be Solved by the Invention] However, when a temperature setup which controls operation 
of the above-mentioned switch 58 is too low and the solar radiation intensity L has [ the OAT in a 
summer is high and ] it, a motor 56 operates, and it tended to happen un-arranging [ that the direction of 
an energy loss more nearly required than the energy gain by increase of the maximum output Pm (t) for 
the forced-cooling system C4 to operate becomes large ]. [ small ] And arrangement of a temperature 
sensor TS and installation of the forced-cooling system C4 also had the demerit of increasing the cost of 
the solar-battery cooling system S4. In order to lose these un-arranging, as shown in drawing 5 , the 
switch 58 in drawing^ , a temperature sensor TS, and a power supply 55 are replaced by the small solar 
battery 59, and the method which installs this air-cooling system C4 near the main solar batteries 51 is 
also considered. However, even if it calls it a small solar battery, the solar battery itself is expensive, and 
it is necessary to become the cause of the cost quantity of the forced-cooling system S5, and to install m 
the main solar batteries 51 side by side, and also produces new un-arranging [ of bringing about increase 
of the installation area of solar batteries 5 1 and 59 ]. 

[0010] moreover, since the heat transfer coefficient of an air laminar film is not not much large, m order 
to acquire sufficient heat dissipation effect in heat dissipation with air, it is necessary to enlarge the rate of 
flow of air, and the facility for making this realize is needed, or enlargement complication, then the said 
problem arise [ solar-battery equipment ] Moreover, when it is going to apply to the solar-battery 
equipment which is not a condensed type, it needs to spread the water-cooled tube around the large whole 
solar-battery rear face, this construction of especially the conventional water-cooled system mentioned 
above is complicated, and in order for installation cost to also start too much, it is a problem. 
[001 1] Then, in order that this invention may solve many conventional problems, it is very simple 
composition,' and it aims at offering the outstanding solar-battery equipment in which forced cooling is 
possible so that the temperature rise of a solar battery may always be prevented, using sunlight energy 
effectively. 
[0012] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the solar- 
battery cooling system of this invention carried out the series connection of the output circuit of a solar 
battery, and the operation circuit of a cooling means to prevent the temperature rise of this solar battery, 
through antisuckback diode, had them with the output of the aforementioned solar battery, and it 
accomplished them so that the aforementioned operation circuit might be made to operate. 

[0013] .... 
[Function] According to the solar-battery equipment of the above-mentioned composition, it is 
composition very simpler than before and cheap, and since it moreover has by the direct solar battery and 
the drive of an operation circuit according to solar radiation intensity can be realized, forced cooling of a 
solar battery can be performed automatically and the optimal. 

[0014] Especially, an operation circuit in case a cooling means is an air-cooling device is used as the 
motor of the fan who ventilates a solar battery, or composition becomes very simple by using an operation 
circuit in case a cooling means is a water cooler as the motor of an electric rotary pump (for example, in 
order to water a solar-battery light-receiving side directly) which supplies water to a solar battery, and the 
whole equipment can be miniaturized. 

[001 5] Moreover, it consists of the sprinkler system for a cooling means performing spraying or water- 
drainage to the light-receiving side of a solar battery, if it constitutes so that it may be made to use it for 
the opening and closing of an electric bulb whose operation circuit connects the feed pipe with which 
fixed water pressure joined the sprinkler system, the latent heat of vaporization of water can be utilized 



effectively, and it will become quite simple as compared with the cooling composition by the side of the 

Smce ,t ,s the middle of the wrap quality of the material and air, if the light-receivi„Tfd e o™ oTar 

smaM^r ; V f" ° f ™f °"/ Ueht^crivtoB side, the reflection factor ofs^t w H Lome 
mall and, as for the refracve mdex of water, the amount of sunlight incidence will increase forfteT 



again. 
[0017] 



[Example] One example concerning this invention is explained in detail. First the case where a cnnlino 
means ,s an air-cooling device is explained. As shown in dmwjngj , two o moT sX barter el^enfs 

olar-battery equipment SI A serial and/or the solar cell moduleTwhich parallel conTecS arSe out 
and changes (the fol owing, solar battery), A cooling means (the electrical moto owin, mlrl 3 

prepared near the solar battery 1, and the electric fan F who consists of a fan 4 " oonl stZTL } 
an^suckback diode 2 grade prepared in + side of a solar battery 1, and the serii «S» oft solar 
battery output circuit PI and the operation circuit is carried out to + for supplying Toutut to fload H 
StSSS ^ " ? tT 31 TV terminalS 5 and 6 through the antis^ckback diode 2 Id Battery 

fs S^oSt^rT - W1 l 3 l0ad H /5 f ° med ^ Qm - Her6 ' the SGrieS COnnection of the moto73 
is carried out to + side of a solar battery, and if a load H etc. is connected to the solar-batterv cutout 

circuit PI it will rotate by the output of a solar battery 1 . Moreover, the oiWo^aloSSe^s 

stored in Battery B, or it is made to operate a load H. ^ 

[001 8] Usually, the output voltage per element of a solar battery is small, and in the case of a nolvcrv^l 

Battery ^^^2 ^7 T Y^T ^«» ^ ~ MaT* 
cattery a (tor example, 12-200V) In order to obtain, the solar battery 1 is connecting manv element, in 

enes. Therefore, the output current of a solar battery 1 becomes ab^ut several A like aTft e men 

child s oujut current, and, on the other hand, Mukai's about several A current flows on Tmo^Lrc 

although the torque T of a motor 3 is proportional to motor current I, since this ^11 ^1 o the oSnut 

Zoue T S ° lar I'" 617 1 \? W ^ ^ P r0 P° rtional t0 *e «** radiati'on inlcn^^ ^^^ 
Torque T in proportion to the solar radiation intensity L. That is, when [ large ] the temi^aturerisfof a 

the 3 ;,'? ei7 f 1 "iT' the , eleCtriC ^ F drfving f0rce become; t the »I«Ua?on^^L^ 
tiie electric fan's F driving force also becomes [ the solar radiation intensity L ] small SaticaUv 
[ when small ], and superfluous cooling is prevented automatically 
[0019] However, since it becomes impossible in the case of the small solar-battery output current below 
he current equivalent to below a starting torque indispensable to start the elecSn F to S£ a fin Id 

0020H if n C ° nSUmed V t ly ' * iS g ° 0d t0 Ch00Se a motor with a s ^ing *>rque smalH £^bte 
[0020 Usually, since current will not become in this example more than the output LientBenS bv 
the so ar battery 1 although generation of heat causes problems, such as bmningSrn^S^ 

2 g suc£ d w e n magnetlZatl0n ' lf a motor *™ excessive [ current ] with overbad, faulTap^he^ voltage 
etc., such worries are unnecessary if a motor is chosen suitably vonage, 

[0021] In the usual cover-half installation near north latitude 35 degree ffor examnle kwm ;„ * 
surnmer about 20% serves as about 10% in winter, and the loss of^ 

this with the above-mentioned cooling means, the motor to be used needs to Kto^Sc 
power consumption does not exceed such maximums at least. If the rated output of a motoTuses he 

S? e * n 5 ° f 3 Standard S ° Iar - batteiy ° UtPUt ] 35 * ^ P^ose c^be 



El Name J Y ' !°i CXample ' ° UtpUt Pm =34 V x 3 A =102 W Solar battery To the photovoltaics svstem 

(about 15 A of a standard solar-battery output) If the electric fan who prepared is used the increase in the 
Fnn^y^ 3108 deCtnC energy 0f annual about 4 5 % c ^n be expected ' 56 m ^ 

[0023} Moreover although the efficiency of a motor can maintain 50% or more of high efficiencv in the 
motor current region beyond [ the great portion of] fan starting-torque current sincSro^onT 



frequency does not fall over a quite large torque field if the usage of such a motor is taken The rated 
output of a motor is a standard solar-battery output. If it becomes 5% or more, the bird clapper of power 
consumed by the motor will increase in 10% or more of a standard solar-battery output, and it will exceed 
the energy gain acquired by the temperature fall of a solar battery in many cases. 

[0024] in addition » there is not necessarily no operation circuit between + side external output terminal 5 
and a solar battery 1 like an above-mentioned example that what is necessary is just to carry out the series 
connection of a solar battery 1 and the operation circuit through antisuckback diode --**-- it is good^ 
Moreover it is good to carry out parallel connection of many motors, and for the sum total of the **** 
current value at the time of the rated voltage of each motor to consider as the short-circuit current grade of 
a solar battery 1 in this case. t . . 

[0025] Next, the case where a cooling means is a sprinkler system is explained. That is, it consists ot the 
sprinkler system for a cooling means performing spraying or water-drainage to the light-receiving side of 
a solar battery and what was constituted to make it use it for opening and closing of the electric bulb 
which connects the feed pipe with which fixed water pressure joined the sprinkler system as an operation 
circuit of a cooling means (for example, circuits, such as an electro-magnetic valve) is explained. Size 
abbreviation of the light-receiving side which was being worn with glass as shown in drawing 2 7 m x3.6 
m output about 3k W The solar battery 1 1 is installed in the roof RF of a house, and the water spray pipe 
12 which is the sprinkler system of the diameter of about 10mm is arranged along with the surface of this 
solar battery 1 1 . Powder hydrospore 12a of the diameter of about 1mm is prepared in a length of 1450mm 
at intervals of [ 21 ] 70mm from the ends of the flank of this water spray pipe 12, respectively, and 
powder hydrospore 12b of the diameter of 0.7 mm is prepared in the length over about 4200mm of the 
fuselage section at intervals of [ 59 ] 70mm. Thus, it is considering as a hole with the small part near 
setting up the interval of an aperture or a hole, i.e., a feed pipe, and a hole with a distant larger part, and it 
becomes possible to emit water as uniformly as possible. Moreover, the feed pipe 13 is mostly formed m 
the center section, the electric bulb 14 is formed in this feed pipe 13, the opening-and-closing means of 
the electric bulb 14 is established instead of [ of this water spray pipe 12 ] being a motor like this drawing 
1 and the series connection of a solar battery 1 1, an opening-and-closing means, and the antisuckback 
"diode is carried out. In addition, as long as this electric bulb 14 is between the water service plug 15 and 
the water spray pipe 12, it may be prepared anywhere. 

[0026] In addition, if the opening-and-closing means of the electric bulb 14 becomes more than the more 
than set point, for example, 50 degrees C, that is electrically connected with the temperature sensor 16 
pasted up on the rear-face side of a solar battery 1 1, and has the detection temperature by this the timer 
formed in the electric bulb 14 is driven - making ~ 0.5 a part - between - open - 4.5 a part - between - 
close - operation, 5 [ i.e., ], a part - between - one It is made to carry out operation which performs a 
time and intermittent water supply for about 30 seconds. At this example, it is intermittent water supply 
About 2.5 By adjusting to a liter/time, the mean temperature of a solar cell module was able to be dropped 
by about 1 0 degrees C or more from the case where this hydrochory cooling is not performed. 
[0027] In this example, it ends with the simple composition which carries out water cooling from the side 
side of a solar battery as compared with the case where water cooling and air cooling are made a solar- 
battery rear face. Moreover, the film coefficient of heat-transfer of water is 1 from air. More than order, 
since it is large, thermolysis capacity becomes very large. Moreover, by sprinkling or spraying water on a 
light-receiving side side, the latent heat of vaporization of water can be utilized effectively, and water 
requirement is also good very at least. Moreover, in the dust on a light-receiving side etc. being flushed by 
water spray since the refractive indexes of water are the glass side of a front face, and the middle value of 
air, it has an advantage - the sunlight reflection factor in respect of light-receiving of a solar battery 
becomes small. 

[0028] In addition, although the example which uses water service with a water service plug simply as a 
water source of supply in this example was shown, water service, a well, etc. possessing the electrical 
motor with a pump may be used, it is good also as what prepared the booster pump possessing the 
electrical motor other than an electric bulb, and you may constitute so that the series connection of these 
operation circuit may be carried out to a solar battery and antisuckback diode, moreover, the thing by 
which a means to sprinkle water is also limited to an above-mentioned example ~ it is not ~ a sprinkler 
and a watering pot ~ various variations are applicable if water can be sprinkled over the large range by 



mnom™ ^receiving side of solar batteries, such as a type, a fountain type, and a spraying type 
[0029] Moreover, since the supply time of intermittent water supply, interval time, the amount of 
feedwaters per time, etc. change with the installation state of a solar battery, the setting temperature of an 
electric bulb of operation, etc. a lot, change implementation is possible for them suitably within limits 
which are not limited to the above-mentioned numeric value and do not deviate from the summary of this 
invention. Moreover, by connecting a feed pipe to an electric rotary pump using the electric rotary pump 
equipped with the electrical motor which supplies water to a solar battery as the above-mentioned 
operation circuit, even if it uses what waters from an electric rotary pump to the light-receiving side of a 
solar battery etc. suitably, it is possible to do so the same operation and effect as the above-mentioned 
example. 
[0030] 

[Effect of the Invention] As mentioned above, since according to this invention composition very simpler 
than before and cheap can be adopted and an operation circuit can moreover be operated according to 
solar radiation intensity, forced cooling of a solar battery can be performed automatically and the optimal 
Composition becomes very simple by using an operation circuit as the motor of the fan who ventilates a ' 
solar battery especially, and the whole equipment can be considered as a miniaturization 
[003 ] Moreover, the thing for which an operation circuit is made into the means for supplying water to a 
sprinkler system while arranging the sprinkler system for performing spraying or water-drainage to the 
hght-receiying side of a solar battery Since it becomes very simple as compared with the composition 
which cools the rear-face side of the conventional solar battery since water cooling of the light-receiving 
side of a solar battery is carried out and the latent heat of vaporization of water can be effectively utilized 
with water cooling, a circulating water flow is also very little as compared with water cooling of the rear 
face of a solar battery, and ends. 8 

[0032] Furthermore when carrying out water cooling of the light-receiving side of a solar battery while 
dust is suitably flushed by spraying or water-drainage and preventing the temperature rise of a solar 
battery, washing of a light-receiving side can also be performed simultaneously. Since it is the middle of 
the wrap quality of the material and air, if the light-receiving side of a solar battery is made by the film of 
water on a light-receiving side, since the reflection factor of sunlight will become small and the amount of 
sunlight incidence will increase, the refractive index of water can offer the solar-battery equipment which 
was excellent in efficiency conventionally further again. 



[Translation done.] 



